Introduction
Dr Parnell and I propose to describe certain limited aspects of prognosis and treatment chosen from a large-scale survey of 1,487 men and 1,714 women admitted to four mental hospitals in the southern part of the Oxford region between 1956 and 1959. The hospitals concerned are Littlemore, Fair Mile, St John's and the Warneford. Their catchment areas are the whole of Oxfordshire and the greater part of Berkshire and Buckinghamshire and the towns therein. We have included in this survey patients admitted to the Warneford Hospital who were the subject of a pilot survey from 1953 to 1955.
Procedure and Sample
The procedure adopted was to visit Littlemore, Fair Mile and St John's hospitals once a week. I examined patients admitted since our previous visit, recording my mental examination findings on a standard form designed for the purpose. In a separate room, Dr Parnell took the physical measurements and, standard photographs which he will describe. We saw everyone we could aged 15 to 64 years, and this also applied to the Warneford Hospital where, since it was our headquarters, patients could be seen at any convenient time and where just over 85 % of all admissions in the relevant years were examined. Some patients were missed at times when one of us was on holiday, and a few short-stay patients who were admitted after our visit in one week and discharged before our visit in the next. Some other patients were missed because shortly after admis-sion they either refused, or were not considered by their doctors to be suitable for, examination, although some of these were included later when they had become fit to be examined in the survey.
The full number of patients seen falls short of the total of mental hospital admissions in the Oxford region as a whole for several reasons: (1) Those over 65 years of age were excluded from the survey. (2) Each patient was admitted to the survey only once, although he might be admitted to hospital on several occasions. (3) Patients admitted to St Crispin Hospital, Northampton, in the north-eastern part of the region, were not visited. The proportion of patients seen among those admitted was slightly higher at the Warneford than at Fair Mile, Littlemore and St John's, but we have no reason to suspect that the sample actually examined was unrepresentative of the whole, and it was our aim throughout to make it as representative as possible of all admissions.
The only bias recognized comes from the inclusion of the Warneford Hospital pilot survey (1953) (1954) (1955) patients, because they include a rather higher proportion of Oxford student and professional social classes. But for comparative purposes it was considered an advantage to have increased numbers from this small group. The community from which our patients are drawn is mixed, being partly urban and partly rural. Table 1 provides an analysis of the patients according to their sex and diagnosis. The classification used here is based on clinical symptomatology; it is broad, simple and self-explanatory. If I could not make a diagnosis confidently I grouped the patient as 'undiagnosed'.
Analysis by Sex and Diagnosis
There are certain advantages for internal comparisons in having a single observer for recording psychiatric findings, the main one being that any personal bias which the observer may introduce is constant. In this connexion there is one point to which I should like to draw attention. In this survey 203 men and 119 women are diagnosed as suffering from essential schizophrenia. These figures represent, respectively, 13 -6% of the men months only from the time of their admission. A disadvantage is that hospital stay on its own ignores the quality of the life led by the patient and the occasional cutting short of the duration of stay by some occurrence such as suicide or transfer. We are not equating discharge with recovery, but simply taking length of stay as a criterion in its own right, which is, in the main, an index of response to treatment and general management.
Our method of comparing the power of various factors in prognosis will be illustrated by a series of cumulative percentage discharge curves. To begin with these will be on the familiar ground of diagnosis and symptomatology. Dr Parnell will illustrate the application of this method to other factors, including somatotype, age and civil state. and 6 8 % of the women. These proportions are roughly half those to be found in the Registrar-General's mental health supplements covered by the term schizophrenia over the country as a whole. To this extent they reflect the fact that I used much stricter diagnostic criteria than are general in this country at the present time.
When the patients whom I had diagnosed as schizophrenic were subsequently looked up in the hospital records, it was found that the same diagnosis had'-been made by the hospital in respect of 85 % of them. But if this comparison were to be undertaken the other way round, to see what proportion of patients diagnosed as schizophrenic by the hospital had also been diagnosed as schizophrenic by myself, a lower proportion would be expected.
The essential point is that where I have diagnosed a patient as schizophrenic, most, other observers would, and in fact did, agree.
However, our present purpose is -not to enter upon a discussion of diagnostic criteria, nor of the relationship between diagnosis and somatotype, but to measure the power of somatotype as a factor in prognosis and to compare it with that of other signs in current use. As a measure of prognosis we are taking length of stay in hospital expressed in days. The-number of days spent in hospital is an indisputable fact, whatever the factors controlling it may be, and these factors are very varied. Besides the advantage of objectivity, days in hospital form an' exact measure. Against these twin advantages of objectivity and exactness we may set certain limitations and disadvantages. One limitation is that, so far, patients have -bee followed -through for -up to twelve Diagnosis -Primary Reactions in the Sense ofMain Reactions Men N=1,487: Fig 1 shows three discharge curves, in the form of the cumulative percentage of patients discharged after given intervals of time expressed in months along the horizontal axis. The middle curve expresses the length of stay among all 1,487 men admitted to the survey. The two horizontal lines at the level of the median or 50th percentile and the 75th percentile are included as reference lines to show when half and three-quarters of the patients have been discharged. A relatively high discharge curve like that for endogenous depression is a 'good' curve in the-sense that a high proportion of patients are discharged in a short timea low curve like that for schizophrenia indicates a relatively slow rate of discharge.
,7! Table 2 gives the percentage of men discharged in two months from the same sample of 1,487 men, according to diagnosis. As a visual aid, diagnoses are grouped in 10% bands, better or worse than overall expectation. Overall expectation is defined by the percentage of all diagnoses discharged within the given time, namely, 51-4% in two months.
A formal test shows a highly significant variation in the proportion of patients discharged in two months according to diagnostic category. The highest proportion (65 %) is found among the depressives; the lowest (28 %) among the schizophrenics. This may seem a glimpse of the obvious, but what we are doing is to describe a method of comparing in a uniform way the power of various signs and factors in assessing prognosis. Diagnosis is one of these factors and by presenting it in this way we are measuring its worth. Table 2 , showing diagnosis, it is not surprising to find that 'silliness' and 'incongruous affect', which are common in schizophrenia, occupy the two lowest positions. Suspi- The varied significance of special clinical signsmorbid rumination, hallucinations, delusions and process symptomscan be demonstrated by the same technique.
With standard records routinely transferred to punch cards for sorting, it is simple to assess the prognostic significance of any chosen clinical sign or measure. This kind of background information, which expresses the expected course of mental illness in measured terms, is essential to the proper appreciation of current trends in case management and treatment. Women N=1,714: Similar discharge curves were found for the sample of 1,714 women included in the survey. The overall picture of prognostic significance with regard to hospital stay is exactly similar to that among the men. Depression and anxiety are associated with shorter stay; paraphrenia and, of course, schizophrenia, with much longer stay. Table 3 tabulates the percentages discharged at the end of two months by diagnostic category. The range is from 18 1 % in schizophrenia to 68-6% of those with endogenous depression and the variation, by diagnostic category, is highly significant.
The background information about the sample has been described in familiar terms because it seemed easier to lead into what may be less familiar ground by starting in this way. With this information in mind it will be easier to assess the relative importance of somatotype and certain other signs such as age and civil state in psychiatric prognosis. I should like to emphasize again that this comparisonnot the relationship between diagnosis and somatotypeis our main purpose.
From the clinician's point of view, somatotyping, or more accurately, phenotyping by physical anthropometry, for which a convenient term is somatometry, has proved in practice to be a valuable guide in prognosis. It has the merits of speed, simplicity and objectivity. It gets away from the idea of cut and dried, rigid 'types' and takes realistic account of graded individual differences as seen in the relative preponderance of three measurable components, Fat, Muscularity and Linearity. I have come to rely on it in routine case-taking, and should greatly miss the information it provides if it were not available.
The following is an example of a somatometric report on a patient about whom I wanted all the useful information I could get in order to weigh up the pros and cons of giving him E.C.T.: His mother, whose phenotype was 343 approximately, had herself received E.C.T. with success and was anxious for her son to benefit from it. Her phenotype, unlike her son's, was one that usually responds well.
Ref
It is not, of course, possible to draw any conclusion from this single illustration. Dr Parnell will describe his technique and methods of applying it to the particular problems that have been selected for our discussion. But this is only one limited aspectof immediate practical relevanceof a vast amount of information that has been collected in the course of our survey, and which, on further study, is likely to produce other and wider advances in knowledge. PART 
II

Dr R W Parnell
After a brief introduction about somatometric methods I shall describe four aspects of the significance of somatotype and other signs in psychiatric prognosis and treatment: (1) The characteristic peak age of incidence for each somatotype.
(2) The prognostic power of the general factors age, civil state and somatotype, and a comparison of these factors with diagnosis.
(3) The length of stay in hospital in schizophrenia as related to somatotype and certain methods of treatment. (4) The length of stay in hospital in depression and the relative effectiveness of electroconvulsion therapy in persons of different build.
Somatometric Methods
The word 'somatotype' was introduced in 1940 by William Sheldon and his collaborators S S Stevens and W E Tucker, and the three-numeral index was later defined by Sheldon as the 'best available estimate of the morphogenotype'.
Searching for a satisfactory operational technique some years ago, I set aside my theoretical doubts about the exact extent of the genetic contribution to somatotype and decided to use the three-numeral index as a record of phenotype. The technique of somatometry, employing the 'M 4 deviation chart' has already been described in detail (Parnell 1958) . This physical anthropometric method was developed to overcome technical difficulties associated with the photoscopic typing, especially of older men and women. Patients included in the survey to be described were actually photographed as well as measured and photoscopic estimates were obtained, but for the final estimates employed I have adhered closely to 'M 4' phenotypes.
To obtain the first component or Fat score, three skinfolds are measured and their thicknesses added to give a total. The Fat score is obtained from this total, using age-corrected scales. The third component or Linearity score is likewise determined from age-corrected scales for the ponderal index Height (in.) 
tWeight (lb)
The second or Muscular component score is related to the extent by which bone and muscle girth exceed or fall short of the average expected for the patient's height. This value is corrected for limb girth changes in fat.
The three-numeral index, indicating the relative preponderance on seven-point scales of Fat, Muscularity and Linearity, can be plotted on a somatochart, and in this way the differences between individuals or between populations can be represented graphically.
Primary dominance is indicated by a capital letter, secondary dominance in the three components by a small letter, Mf, Ml, Lm, Lf, Fl and Fm, and central 444. Letters for the component with the lowest rating are omitted.
The scores for Fat, Muscularity and Linearity are not exactly equated with Sheldon's endomorphy, mesomorphy or ectomorphy and the three-numeral index is therefore referred to as a phenotype. (1) Characteristic Peaks in Age Incidence Lf type 415 (Sheldon's endomorphic ectomorph) has an age frequency polygon which shows a peak in the early 20s. The age frequency polygon of peripheral Type Mf contrasts with Type Lf; the peak frequency for peripheral type Mf is at 45-49 years. The age frequency polygon of peripheral Type Lm contrasts with peripheral Type Fm. Type Fm falls ill mainly before the age of 40, type Lm mainly after 40.
Taken altogether, the age frequency polygon of fatter peripheral types (Fm, Fl, Lf), who more often break down early in life, contrasts sharply with that of more muscular peripheral types (Mf, Ml, Lm) (Fig 3) .
Thus with regard to age of breakdown, each physical type has a characteristic peak age incidence. Secondly, the most influential axis from the point of view of differentiating age of breakdown is not the axis of Linearity, but the axis which contrasts the Fat score with that for Muscularity.
(2) Prognostic Power of the General Factors Age, Civil State and Somatotype, and a Comparison oj these Factors with Diagnosis An analysis follows of the cumulative discharge curves (as described in Dr Skottowe's paper) of 1,487 men taken by age groups. Those aged 20-24 stayed on the whole longest, those aged 45 to 54 the shortest time in hospital.
The experience of single men was compared with that of those who were married. The married men more often stayed a short time: those separated or divorced occupied an intermediate position.
Comparing the length of stay of the somatotype groups, it was peripheral somatotypes Lf and Mf who showed the greatest contrast. Type Lm, which started with a slow rate of discharge, later quickened.
Comparing the percentage discharged in two months for each age group and each somatotype dominance, we found the age range was from 37 8 % to 62-2 % and the somatotype range from 35 7% for type Lf(p) to 63 7% for type Mf(p). There is a highly significant variation between the ages (99 9 % level) and also between the somatotype dominance groups (99% level). The results for 1,714 women are in the main similar but the youngest group, 15-19 years, stayed longest, those aged 35-44 least long. Muscular builds were more often discharged early.
The prognostic power of diagnostic categories is demonstrated by the width of scatter among the discharge curves belonging to each category. This applies equally to any other system of classification, as for example by age group, civil state or somatotype.
The degree of scatter may be measured in two ways:
(a) The range of time intervals at which a given proportion, say 60% of patients, were disr charged. In Fig 4 this is represented by the difference in time between point 1 on the curve for depression and point 4 on the discharge curve for schizophrenia. (b) The standard deviation (S.D.) of these 60th percentile time intervals, which is a more satisfactory statistical device, in that it takes into account the number in each sample, as well as the scatter around the time by which 60 % of all patients were discharged. Diagnosis stands out with a range of 123 days' difference between depression and schizophrenia, and a larger S.D. of 39. When factors are combined, age and civil state add nothing to the prognostic power of diagnosis by itself. Somatotype on the other hand increases the range of 60th percentile stay between diagnostic groups from 123 to 244 days, and the S.D. from 39-2 to 48-6. It is evident that even within diagnostic groups somatotype has considerable prognostic power, and constitutes a valuable addition to diagnosis. The combination of somatotype, age and civil state comes out slightly stronger than diagnosis on its own: this is an interesting finding since age, civil state and somatotype, are all objective factors, whereas diagnosis contains a subjective element of opinion.
(3) The Length of Stay in Hospital in Schizophrenia as Related to Certain Methods of Treatment and Somatotype Two hundred and three male schizophrenics were divided into those who received deep insulin coma therapy (D.I.C.T.) and those who did not. Their respective percentage discharge curves were plotted for comparison and it was evident that those who had D.I.C.T. were much slower in being discharged. Part of this was due to the treatment taking two to three months to complete, but even after six months the D.I.C.T. group lagged well behind. Other treatments were also given to the two groups, and it was evident from the list of treatments and frequency with which they were administered that chlorpromazine might have contributed to the success of the 'No D.I.C.T.' group (Fig 5) . The findings in women schizophrenics were similar.
Discharge curves were also prepared for men and women schizophrenics who received chlorpromazine compared with those who did not (Fig 6) . In each case the group treated by chlorpromazine did better than those not so treated. Though the difference is not significant, this is the only treatment for which the treated group showed a better discharge curve than the untreated. The percentage discharge curves for men and women schizophrenics were examined for four methods of 
Discussion ofresults of treatment in schizophrenia:
In assessing the results of this regional survey it is necessary to consider whether there may be a secular trend towards shorter stay in hospital due to factors other than treatment and whether this could explain the results. Table 5 answers this question. The median stay is seen to be shorter Table 5 Schizophronia. Men N=203 Secular trends in treatment and length of hospital stay between 1952 and 1959 Year 1952 1953 1954 1955 1956 1957 1958 1959 between 1956 and 1959 than it was in the earlier years. The abrupt drop, however, coincides with the less frequent use of D.I.C.T. and the more frequent use of chlorpromazine occurring about 1955 to 1956. It cannot be denied that a secular trend may be present, but the suddenness of the drop, coinciding with changes in methods of treatment, favours treatment as a more important cause than any gradual change of social attitudes towards patients, or to mental health in general, which may have occurred in recent years.
It is also necessary to consider whether the sudden drop is connected with the extension in November 1955 of the Warneford Hospital pilot survey to the other hospitals in the region. However, the Warneford figures by themselves show the same notable drop in stay, and comparison of the regional figures for stay in schizophrenia for 1954, 1956 and 1958 confirms that the drop is general in the Oxford area (Barr et al. 1962 ).
It might be argued that the patients selected for D.I.C.T. were originally more severely ill, but since D.I.C.T. almost went out when phenothiazines came in, it seems likely that phenothiazines were administered to a fair proportion at least of the more severely ill patients in the later years.
Response ofdifferent somatotypes: With regard to the response of different somatotypes, it is interesting to compare the course of schizophrenia in physiques of type Lf and Mf, remembering from my earlier studies (1958) that the former type Lf occurs more frequently both in samples ofpatients suffering from schizophrenia and also in samples of all young men admitted to mental hospitals. It is not altogether surprising, therefore, to find that type Lf is apparently less resilient and that it recovers more slowly than type Mf (Fig 7) . Taking Lf types alone the course of illness was compared for those who received D.I.C.T. and those who did not. The results for type Lf were similar in the main to those for all schizophrenics, but with one difference. This was that the gap between the D.I.C.T. group and the not so treated group was significantly wider and it seems that type Lf, which is most disposed to schizophrenia, responds least well to D.I.C.T. It is therefore of special interest to compare the Lf groups who were, or were not, treated with chlorpromazine. Though neither group did as well as schizophrenics as a whole, the small sample of 10 who received chlorpromazine did, if anything, slightly better than the group of 39 not treated with the drug.
(4) The Length ofStay in Hospital with Depression and the Relative Effectiveness ofElectroconvulsion Therapy in Persons of Different Build The length of hospital stay among all men diagnosed as suffering from depression was examined according to whether they received electroconvulsion therapy. There was little or no evidence of any difference between the two groups. This does not mean, of course, that E.C.T. is valueless, because if it is assumed that those selected for E.C.T. were on the average more severely ill in the first place, then the fact that they did as well as the others is evidence of benefit from E.C.T. It is of some interest, therefore, to compare the length of stay in cases of reactive and endogenous depression. In the reactive group those receiving E.C.T. did less well than those recovering without its help. This contrasts with endogenous depression where the E.C.T.-treated did, if anything, slightly better than the remainder. The results are summarized in Table 6 . Because very similar proportions of cases of endogenous depression (63 -2 %) and of reactive depression (65 3 %) were discharged within the same time it might be thought that there is no prognostic importance attaching to this diagnostic distinction. However the different response to E.C.T. reveals that the distinction is worth while. A significantly higher proportion of cases of reactive depression did better without E.C.T. and a significantly higher proportion of endogenous depressives did better with E.C.T. There are, however, other and more objective distinctions that may be made within the group depression. For example -Lf somatotypes treated with E.C.T. showed a much poorer discharge curve than those escaping E.C.T., who, on the whole, did as well as general expectation. In contrast Mf depressives who received E.C.T. had a better discharge curve than those who did not.
Among men there is overall a significant variation (X29 = 18-06) by somatotype in the numbers staying more than fifty days, or for less than this period, in the group treated with E.C.T. This is also true for women (xa =1 -265). Thereis afurther point arising from a comparison of central and peripheral types of the same dominance. Peripheral Mf with 79 2 % discharged in two months is significantly better than central Mf with 53 8 %.
For type Ml similar differences come close to being significant. It seems therefore that a distinction between central and peripheral positions on the somatochart may be important, and it is not enough simply to take a rough look at the patient and say he is muscular. More exact information comes from graded measurements. Among the depressives who were not treated by E.C.T. the variation by somatotype did not reach the formal level of significance. If, as seems likely, these patients were less severely ill initially and had a better chance of spontaneous recovery, there would be less scope for build to exert a significant effect. Table 7 gives results of E.C.T. after fifty days in men of different build. A positive correlation between E.C.T. and earlier discharge rates implies that the treatment is effective. This is because the only alternative explanation, namely that milder cases were selected for treatment, goes against experience and common sense. A negative correlation (and incidentally T= -0O08 for the sample as a whole), could imply either that the cases selected for treatment were more severely ill, which is reasonable, or alternatively that the treatment was harmful in the sense that it was associated with delayed discharge from hospital. The highest positive correlation of 0-15 was found for peripheral types Mf. The highest negative correlation of 053 was found for peripheral types Lf. The initial severity of illness in particular patients may have a bearing on length of stay in hospital. The initial severity of illness of Warneford Hospital patients was recorded. The subsequent course is shown for patients classed as being severely ill, moderately ill, or suffering in less severe degree (Table 8 ). One can see that ratings of increasing severity are associated with longer hospital stay. It is, however, of particular interest to note that whatever the initial severity, patients with a rating of 4 or more in muscularity always did better than the mesopenes with ratings below 4.
Depression in 898 Women
In many respects the results were similar to those found among men.
Somatotype and E.C.T.: When the discharge curves of 574 patients who received E.C.T. were compared with 324 who did not, it was found that 10 % more of the latter group had been discharged in two months. The difference is significant and favours the untreated group. The discharge curves were next compared for two somatotype dominances, Lf and Fm, both of which received E.C.T. The 77 women with Lf phenotype did significantly less well. Women of type Fm, with more pyknic build, did better than total expectation. Taking Lf type women by themselves, the course of recovery was then compared for those receiving E.C.T. and those not. The distance between the two curves was found to be significantly greater than when the whole group of women was considered, indicating that E.C.T. is a less desirable form of treatment for Lf types.
Civil state and E.C.T.: The discharge curves were also plotted for married and single women, after selecting those aged 40 or over with the aim of separating as far as possible the marrying kind from more confirmed spinsters. Married women stay much less long in hospital. But among married women over 40 it was found that those treated by E.C.T. did as well as those who did not receive E.C.T. and both did better than expectation. In contrast to this 73 single women over 40 who received E.C.T. did a great deal worse than the 30 who recovered in shorter time than total expectation without E.C.T. Conclusion I regard the storing of appropriate data on punch cards, the ready availability of all past experience of patients of similar age, somatotype and diagnosis, as a form of operational research that is imperative, quite as important to psychiatry as an aerial map or sea chart to a navigator. Age and phenotype go a long way to establish expectation; civil state and diagnosis, though they may alter on occasions, take us further.
Somatometry is capable, I believe, of opening up many aspects of psychiatry and human biology to useful and systematic study. It has a future which will be all the more secure when time and funds permit more adequate control measurements to be made on the healthier sections of the population. I have written elsewhere (1958) in relation to mental illness of 'the handicap of too little fat'. The mortal handicap of 'too much fat' is well enough known to insurance companies, but I should like to mention at this point as a contrast population, if not a control group, that Dr John Mott, a general practitioner at Southport, has measured the men aged 50 and over attending in his practice. He used the same instruments and the M 4 chart and has found a high proportion of fatter thaiq average individuals in his practice. I believe, therefore, that the standards on the M 4 chart for older men are pretty fair. For the younger men such as university students, the controls are more than adequate. Though absolute standards of measurements should obviously be as representative as possible, I doubt that any systematic scale error of major importance has been introduced. We have been concerned in the main with body proportions, rather than size, and entirely with internal comparisons in the data.
Five years ago I wrote, 'Current methods are crude,... (but) refinement may well arise through re-interpretation of existing data, . . .; in any case physical anthropometric measures add greatly to the value of the photographic record' (Parnell 1958) . Re-interpretation could not start till the data were collected. We now have in our possession, ready for discriminatory or other re-interpretive analysis, for any specified purpose, a unique mine of measurements and systematic data, covering nearly all patients admitted to mental hospitals in one region, a mine of data probably unequalled in the annals ofconstitutional psychiatry. Whatever the results of further analyses, there is now on record a series of cumulative percentage discharge curves for all mental illnesses serious enough to require admission to hospital. Before any new treatment or method of management can be claimed as an advance it will be necessary to show in measured and comparable terms better results than these. 
